A subject of interest to the author has been the possible importance of an esterase in the germination and growth of Aspergillus niger. In an earlier investigation (Hannan, 19.53) concerning the toxicities of some alkylsubstituted acids and esters, it was determined that the C13 vapors of the compound CH3CH2C==CHCOOC2H5, the ethyl ester of 3-methyl 2-pentenoic acid (bp 70 to 75 C/20 mm), prevented the germination of A. niger spores. Also this compound was shown to be an esterase inhibitor in that it prevented the growth of the culture on an agar medium containing triacetin as the sole carbon source. It only slightly affected growth of the culture on an agar medium containing the hydrolytic products of triacetin, alone or in combination. It seemed logical therefore to determine the correlation, if any, between the ability of the toxic ester to prevent germination and its property of esterase-inhibition.
Because of the possible confusion in the use of the term "esterase," or of "lipase," the former term which is the more general one will be used in this report. After a week, the liquid was decanted off and the spores were harvested in the following manner: a thin wire was fastened across the open end of an 8-mm diameter glass tube which served as a probe to be dragged across the mat of mycelium. A vacuum pump was used to suck the dislodged spores through the glass tube into a Seitz filter.' In this way, large amounts of spores could be collected in a convenient manner.
' Available at most laboratory supply houses.
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Approximately 1 g of dry spores was macerated with a tissue grinder in 5 ml of water containing 0.3 per cent gelatin, the temperature being maintained below 10 C. Gelatin was used to prevent the adsorption of enzyme on the glass (Wilson, 1954) . The esultant slurry was diluted to 25 ml, centrifuged, and the liquid drawn off.
Mycelium. A. niger was grown in a shake culture maintained at 30 C for 2 days, at which time several spherical clumps of mycelium were removed, washed with water, and ground in the same manner as the spores. The resultant slurry, about 10 ml in volume, was not centrifuged. The composition of the liquid medium used is given in table 2 and it would be well to point out that in this particular medium the phosphate content was lowered for purposes to be explained later; also yeast extract was used to promote rapid germination.
Cutlture medium. The third source of enzyme used in this study was the above medium after growth of A. niger in it for 2 days. The volume of liquid in each flask was 40 ml.
Method The intense dark color of the spore extract prevented the use of colorimetric methods for the detection of esterase activity. Instead, a pH meter was used to follow the hydrolysis of an unbuffered solution of triacetin in water (5 g per 1000 ml), with and without the source of enzyme. In each case, the test solution consisted of 20 ml of the forementioned triacetin solution and 2 ml of the enzyme source. The pH was adjusted initially to 7.0 and after 5 hr at room temperature the pH was readjusted to 7.0 by the addition of 0.01 M NaOH. The volume of alkali used in the latter titration is a direct To make 1000 ml measure of the free acid formed by the hydrolysis of triacetin.
RESULTS
The volume of alkali required to raise the pH of each solution to 7.0 after the 5-hr incubation period is recorded in table 3.
It is evident from these results that the only source of esterase activity was the mycelium slurry; the solution of triacetin and this slurry required 1.38 ml of alkali before a pH of 7.0 was reached. The culture medium and the spore extract required the same amount of alkali as the control, about 0.10 ml, indicating that they possessed no esterase activity. DISCUSSION Spores. The presence of an esterase in A. niger spores, capable of hydrolyzing triacetin, has not been demonstrated by the method used. It appears therefore that the toxicity of ethyl 3-methyl 2-pentenoate, CH3 CH3CH2C=CHCOOC2H5, to these spores must be attributable to some action other than esterase-inhibition. Perhaps the toxic action is one of simple narcosis although this is merely speculation.
It might be pertinent to point out that the toxic ester used here inhibits the esterase activity of a yeast suspension; also that it inhibits the phosphatase activity of raw milk (unpublished data, Naval Research Laboratory). It could be that the toxic action of the ester in question concerns the inhibition of phosphatase activity in the spores.
The function of lipids in germinating spores of A. niger is still in question. One would imagine that they would serve a chemical function as a source of high energy food, but the results of the present investigation do not affirm this. It may be that triacetin is less than ideal for the action of the particular hydrolytic enzymes present, in which case these enzymes might be undetected by the method used.
On the other haiid, the lipids may perform a physical function in the deployment of other components throughout the spore. The present investigation does not elucidate this possibility. The detection of an esterase in the culture miiedium is complicated by the large quantity of organic acids produced during growth. These serve as buffering agents and make the end point of a titration less sharp than is desired. Although it was realized that the enzyme content of the medium might increase with time, and thus be easier to detect, the magnitude of the organic acid production was such that the culture medium was tested for esterase activity only 2 days after inoculation.
SUMMARY
Spores of Aspergilluts niger were crushed, extracted with water, and tested for esterase activity. Under the conditions of test used in this study no esterase activity was detected.
The mycelium of A. niger showed considerable esterase activity but none was detected in the medium on which the culture was grown.
